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An Explanation for the Lower Payoff to Schooling  
for Immigrants in the Canadian Labour Market
* 
 
This paper examines the difference between the payoffs to schooling for immigrants and the 
native born in Canada, using 2001 Census data. Analyses are presented for males and 
females. Comparisons are offered with findings for the US. The paper uses the 
Overeducation/Required education/Undereducation framework (Hartog, 2000) and a 
decomposition developed by Chiswick and Miller (2008). This decomposition links 
overeducation to the less-than-perfect international transferability of immigrants’ human 
capital, and under-education to favourable selection in immigration. The results show that 
immigrants have a lower payoff to schooling because of the different effects under-education 
and over-education have on their earnings. The effects of under-education, or selection in 
immigration, are, however, twice as large as the effects of over-education, or limited 
international transferability of human capital. Favourable selection in immigration appears to 
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AN EXPLANATION FOR THE LOWER PAYOFF TO SCHOOLING 
FOR IMMIGRANTS IN THE CANADIAN LABOUR MARKET 
 
 
I.         INTRODUCTION 
Studies of immigrant earnings in Canada have established a number of robust findings 
(Abbott and Beach, 1993; Baker and Benjamin, 1994; Ferrer and Riddell, 2008). Recently 
arrived immigrants earn less than comparable native-born workers, though this earnings gap 
diminishes with duration of residence in Canada.  There is a positive relationship between the 
growth in post-arrival earnings and the earnings disadvantage in the immediate post-arrival 
period. And the returns to education among the foreign born are less than the returns to 
education for the native born.  This latter empirical regularity is the focus of the current 
study.  
A cursory review of the literature shows that the gap in the returns to education for 
immigrants and the native born is substantial. Baker and Benjamin (1994), for example, 
reported that the partial effect of years of schooling on earnings was 7.3 percent for native-
born males and 4.8 percent for male immigrants in 1971, 6.6 percent and 4.4 percent, 
respectively, for these groups in 1981, and 7.6 percent and 4.9 percent, respectively, for the 
two groups in 1986.
1  More recently, Ferrer and Riddell (2008), using data from the 1981, 
1986, 1991, 1996 and 2001 Censuses, report a payoff to education of 5.3 percent for native-
born males, 4.6 percent for their foreign-born counterparts who arrived in Canada before they 
turned 20 years of age, and 3.8 percent for foreign-born males who arrived at age 20 or later. 
Ferrer and  Riddell’s (2008) analyses for females revealed a similar pattern, although the 
payoff to schooling for native-born females, at 8.2 percent, was much higher than that for 
native-born males (5.3 percent), and the absolute difference between the payoff to education
 
1 Abbott and Beach (1993) report a 20 percent lower payoff to schooling for immigrants than 
for the native born in their study of males based on the 1973 Job Mobility Survey, though this 
difference was not statistically significant.  
for female immigrants and their native-born counterparts was greater than in the analyses for 
males.  
Two major factors have been the focus in the discussion of these immigrant-native 
born earnings and schooling payoff differentials. These are the less-than-perfect international 
transferability of human capital acquired before immigration, and the selection processes, 
either by immigration authorities or by the immigrants themselves (i.e., self-selection), that 
might result in immigrants having a different set of unobservable characteristics to those of 
the native born (Chiswick, 1978). 
At first glance, it would seem that of these two issues, the one that will be of most 
importance when considering the relatively low payoff to schooling among the foreign born 
is the less-than-perfect international transferability of skills acquired abroad.  Years of 
schooling acquired in a foreign country, where the curriculum may differ from that in 
Canadian schools, where the instruction may be in a language other than English or French, 
and where the school culture may differ from that in Canadian schools, may simply not be 
equivalent to years of schooling acquired in Canada, in terms of actual labour market 
productivity or employer perceptions.  As a result, foreign schooling attracts a lower return in 
Canada than schooling acquired in the host country. 
Chiswick and Miller (2008) developed a method to assess the contributions of the 
less-than-perfect international transferability of human capital and selection in migration to 
the lower payoff to schooling for the foreign born.  This method is based on the assumption 
that the less-than-perfect international transferability of human capital will impact more on 
the highly educated, and self-selection in immigration will be more intense among the less-
well educated (see Chiswick, 1999).
2 It involves the estimation of the Over-
                                                 
2 To simplify the argument, the issue of the transferability of skills is minimal for those with 
few skills, while the ratio of out of pocket costs of migration to foregone earnings is higher 
for the less educated, thereby encouraging  a higher propensity for favourable selectivity. 
  
education/Required education/Under-education (ORU) earnings equation of Hartog (2000) 
for the foreign born and the native born, and the use of the estimates to predict earnings for 
the foreign born at each level of schooling. These predictions are obtained under alternatives 
that involve the replacement of estimates and values of regressors for the foreign born with 
corresponding values from the native-born sample. When applied to data from the 2000 US 
Census, Chiswick and Miller (2008) show that the greater part of the much lower payoff to 
schooling in the US for the foreign born (payoff of 5.3 per cent) than for the native born 
(payoff of 10.6 percent) was due to factors that appear to be associated with favourable self-
selection in immigration, with the issue of skill transferability playing a lesser role. 
This paper applies the Chiswick and Miller (2008) decomposition to data from the 
2001 Census of Canada. This application will inform on whether there are similarities in the 
way immigrant schooling is rewarded in Canada and the US. The analyses also provide an 
opportunity to examine whether there is path dependence in the decomposition. Path 
dependence may arise in this decomposition where the findings are sensitive to the order in 
which the substitution of coefficients and regressors of the native born for coefficients and 
regressors of immigrants is undertaken.  The decompositions are also undertaken for various 
age at arrival groups to reflect the concerns of Schaafsma and Sweetman (2001) and Ferrer 
and Riddell (2008), among others, that the outcomes of immigrants who arrive as children, 
and hence undertake some education in Canada, will differ from the outcomes of immigrants 
who moved to Canada during their adult years. Finally, the decomposition is also conducted 
for females, which, given Ferrer and Riddell’s (2008) findings of a larger gap between the 
payoffs to schooling for immigrants and the native born among females than among males, 
should be an important addition to the literature.
3 
                                                 
3 We also take the opportunity to, in passing, offer comments on the reason for the higher 
payoff to schooling for females than for males within each birthplace group (see Ferrer and 
Riddell, 2008). 
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The paper is structured as follows.  Section II provides a brief overview of the over-
education/under-education methodology and of the recent Chiswick and Miller (2008) 
decomposition. Section III introduces the data, and discusses the sample exclusions.  The 
regression and decomposition results are presented in Section IV, and this is followed in 
Section V by comparisons with findings for the US.  Section VI contains a summary and 
conclusion. 
 
II.        THE CHISWICK-MILLER DECOMPOSITION 
The starting point for the approach outlined in Chiswick and Miller (2008) is the ORU 
specification of the earnings equation (Hartog, 2000).  In this model the dependent variable is 
the natural logarithm of earnings ( ) and the variable for actual years of education that is 
used in the conventional human capital earnings equation is decomposed into three terms, a 
term for years of over- or surplus education, a term for years of required education, and a 
term for years of under-education.
4 The terms for years of over- and under-education are 
measured relative to the central tendency for education in the respondent’s occupation. For 
simplicity, occupation is treated as exogenous.  Specifically,    
lnYi
Educ ... i i u   U
                                                
i0 1 2 3 lnY ver_Educ eq_Educ nder_ ii     OR                       (1) 
where     Over_Educ   = years of surplus or over-education,  
 R eq_Educ    = the usual or reference years of education, 
   Under_Educ = years of deficit or under-education, 
 
4 In the immigration literature, over-education or surplus education is often referred to as the 
non-recognition of foreign educational credentials.  The central tendency of the educational 
attainment in an occupation is variously referred to in the ORU literature as the “usual”, 
“reference” or “required” level of education. As there is no standard terminology in the ORU 
literature, these terms are used here as well. 
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and the actual years of education equals Over_Educ + Req_Educ – Under_Educ. Note that 
for each individual, “Over_Educ” and “Under_Educ” cannot both be positive.
5 Either one or 
both must be zero. Equation (1) will also contain other variables generally included in 
earnings functions, such as years of potential labour market experience, marital status, 
official language skills, location, and, among the foreign born, duration of residence in 
Canada. 
  Chiswick and Miller use estimates of equation (1) for the foreign born to predict 
earnings for each immigrant at a particular level of schooling.  Hence: 
    
FB FB FB FB FB FB
01 2 3  lnY= ver_Educ eq_Educ + nder_E     OR
FB duc ...   U  immigrants 
                       at level of schooling level “j”,    j = 1,…,J,                                                      (2) 
    
where J is the number of schooling categories. 
The predictions obtained for each level of schooling were then averaged, and these 
averages regressed on the level of schooling. In this supplementary simple regression, each 
observation was weighted by the number of immigrants with the particular level of schooling 
(wj). That is: 
   
j j 0j 1 jj j lnY  w  =  w EDUC w w    j ,   where wj are the weights.                          (3) 

1   in this weighted simple regression is an estimate of the payoff to schooling for the 
foreign born, formed from the means of the predictions of earnings, ceteris paribus, for each 
schooling category and the associated years of schooling. 
In the second step, the estimated earnings effects from the ORU variables for the 
native born were used to predict earnings for the foreign born.  Specifically, the predictions 
are: 
                                                 
01 i lnY Actual Educ ... ii     1
5 The standard equation, , forces  =  2  = | 3  |. As this condition 
does not hold, the ORU specification results in a higher R-squared and  21   .  
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    
FB NB NB NB FB FB
01 2 3 lnY = ver_Educ eq_Educ + nde     OR
FB r_Educ ...   U  immigrants 
                       at level of schooling level “j”,    j = 1,…,J.                                                      (4) 
 
  The predictions obtained from (4) were then related to the years of schooling in the 
weighted simple regression outlined in equation (3).   
1   in this second supplementary 
regression is the payoff to schooling for the foreign born under the assumption that the 
payoffs to over-education, required education and under-education are the same for 
immigrants and the native born. Comparison of this payoff with that obtained using the 
predictions of equation (2) shows the contribution of the differences in the estimated effects 
of the ORU variables for the two birthplace groups to the conventional estimate of the payoff 
to schooling. The predictions in equation (4) can also be obtained replacing one estimated 
coefficient at a time, in order to identify the estimated coefficients that have the greatest 
impact. 
  In the third step, the ORU variables for the foreign born were replaced using the 
sample averages, conditional upon the particular level of schooling “j”, for the native born.  
That is,  
    
FB NB NB NB NB NB
01 2 3 lnY  = ver_Educ eq_Educ + nde     OR
NB
r_Educ ...   U  immigrants 
                       at level of schooling level “j”,    j = 1,…,J.                                                      (5) 
 
Again, the averages of the predictions at each level of schooling are regressed on the 
years of schooling via the weighted simple regression in equation (3).   
1   in this third 
supplementary regression is the estimate of the payoff to schooling for the foreign born under 
the twin assumptions that the payoffs to the ORU variables for immigrants are the same as for 
the native born and the mean values of these variables for immigrants are the same as for the 
native born. This simulated payoff to schooling can be compared to that obtained in the 
previous step to show the incremental contribution of differences in values of the ORU 
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variables for immigrants and the native born to the payoff to schooling obtained by 
immigrants. Similar to the procedure followed in relation to the predictions obtained from 
equation (2), the predictions in equation (5) can be obtained replacing the values of the 
regressors for one ORU variable at a time to identify the relative contributions that these 
make. 
The final step in the Chiswick and Miller (2008) procedure involves using the number 
of the native born at each level of schooling for the weighting variable in the supplementary 
simple weighted regression depicted in (3).  Following this change, the  
1  obtained from the 
simple regression will be an estimate of the payoff to schooling for the native born. 
Thus, the sequence of substitutions outlined above progressively move us from the 
payoff to schooling for the foreign born to the payoff to schooling for the native born.  The 
order in which the substitutions are undertaken (i.e., whether those in equation (5) are 
undertaken prior to those in equation (4)) can be changed to assess the importance of path 
dependence. Similarly, the complete set of substitutions for the over-education, required 
education and under-education components of schooling may be undertaken sequentially, so 
that only the coefficients and means for over-education (or required education or under-
education) are replaced first, and then this is followed by the replacement of the coefficients 
and means for a further variable in the ORU specification of the earnings equation. 
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Table 1 
Implied Payoffs to Schooling, Adjusting for Over- Required- and Under-Education, 
United States, 2000 
 
 UU ff U%  Payo  
Native-born males  10.5 
Foreign-born males   
- no adjustment  5.3 
(a) assuming same earnings effects to the ORU variables 
     as for native-born males 
 
8.5 
(b) as for (a) but also same levels of ORU variables within 
each schooling category as for native-born males 
 
8.6 
(c) as for (b) but also assuming same distribution across 




Source: Chiswick and Miller (2008, Table 6). 
 
In Table 1 the payoff to schooling for native-born males in the US in 2000 Census 
data computed using the weighted simple regression outlined in equation (3) is 10.5 percent, 
and that for foreign-born males is 5.3 percent.  Thus there is a gap in the payoffs to schooling 
for native-born and foreign-born males of 5.2 percentage points.  Standardisation for the 
earnings effects of the ORU variables closes this gap by 3.2 percentage points (8.5-5.3).  
Standardisation for the mean values of the ORU variables closes the gap by only 0.1 
percentage point (8.6-8.5).  Finally, standardisation for the distribution of the birthplace 
groups across schooling categories accounts for the remaining 1.9 percentage points.  This 
latter standardisation is important because the foreign born in the US, particularly immigrants 
from Mexico, are disproportionately represented in low-schooling categories where under-
education has the effect of reducing the conventionally estimated payoff to schooling because 
of the favourable selectivity in migration. 
Chiswick and Miller (2008) repeated these analyses focusing only on the effects of 
under-education.  The findings were broadly in line with those reported in Table 1, 
suggesting that under-education is a more important phenomenon than is over-education 
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when considering the lower payoff to schooling for immigrants.
6  Thus Chiswick and Miller 
(2008, p.1331) conclude: 
It is quite clear, therefore, that almost all the gap between the payoff to 
schooling for the foreign born and the native born is due to the earnings effects 
associated with under-education, and the different distributions of the two 
birthplace groups across the schooling categories that leads to the foreign born 
being disproportionately represented among the undereducated categories.  In 
other words, the lower payoff to schooling for the foreign born appears to be 
driven largely by the consequences of the positive selection in immigration, in 
particular among immigrants with low levels of schooling. 
 
Chiswick and Miller (2008) also conducted separate analyses for the major foreign 
birthplace groups in the US, and found that the gap in the payoff to schooling between 
immigrants and the native born varied with the stage of development of the immigrant’s 
country of origin, being minimal for advanced Western countries, and large for less-
developed countries.  In each instance of a sizeable gap in the payoff to schooling, however, 
the general pattern in the decomposition was the same as that which characterises Table 1.
7 
This paper explores whether these findings carry over to the Canadian labour market, 
whether they hold for females, as well as whether they are sensitive to different assumptions 
concerning the order in which the adjustments are implemented (i.e.¸ whether the results 
exhibit path dependence). 
 
III.       DATA 
  The data for this analysis are from the 2001 Census of Canada, 3 percent (technically 
2.7 percent) Public Use Microdata File (PUMF).  This data set contains comprehensive 
                                                 
6 An issue that was not explored was whether the relative importance of under-education to 
the gap in the payoff to schooling between immigrants and the native born would change if 
adjustments were first made for differences in over-education and required education. 
 
7 Chiswick and Miller (2008) focus on males only.  The analyses below are extended to 
females. 
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information on all the standard labour market and demographic measures.
8  In determining 
the sample to use in the statistical analyses, the analyses follow the philosophy behind the 
sample exclusions used by Baker and Benjamin (1994) and Ferrer and Riddell (2008).  Thus 
the analyses are restricted to full-time, full-year workers aged 25-64 years in order to avoid 
conflating wage and labour supply issues.
9  There is also a focus on those employed in the 
week prior to Census enumeration: the Census question on hours worked for pay relates to 
this period, and using this information provides an opportunity to conduct analyses using the 
hourly wage in addition to annual or weekly earnings. It also is consistent with both Baker 
and Benjamin (1994) and Ferrer and Riddell (2008). The analyses are further restricted to 
wage and salary earners, to enable a sharper focus on the returns to human capital that are 
central to the paper: self-employment income will include returns on financial/physical 
capital as well as a return on human capital.
10 Self-employment income also appears to be 
subject to greater reporting errors than wage and salary income.  Residents of the Atlantic 
provinces are excluded from the analysis because of the limited detail provided in the census 
microdata file on many variables for residents of these provinces. 
  The study covers all immigrants meeting these restrictions, which gives samples of 
24,690 male immigrants and 18,807 female immigrants. Similarly sized comparison groups 
                                                 
8 See Appendix A for the definitions of the dependent and explanatory variables. 
 
9 Baker and Benjamin (1994) defined full-year using a threshold of 40 weeks worked in 2000, 
whereas Ferrer and Riddell (2008) use 52 weeks worked.  The 40-week cut-off is used here, 
though a weeks worked variable is included in the analyses.  Full-time refers to usually 
working 30 hours or more per week (Baker and Benjamin, 1994 covered both part-time and 
full-time workers, though they included a number of hours of work dummy variables in their 
estimating equation).  Ferrer and Riddell (2008) focus on 16-64 year olds, as do Baker and 
Benjamin (1994).  The 25 years of age lower threshold will reduce the potential impact of 
selectivity issues associated with study commitments among young adults. 
 
10 Ferrer and Riddell (2008) include only wage and salary income.  Baker and Benjamin 
(1994), however, include all those with positive earnings, defined as the sum of wage and 
salary and self-employment earnings. 
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of the native born (22,852 males and 19,291 females) are obtained by using a 30 percent 
random sample from the Census PUMF.
11  
  These sample restrictions do not match exactly those of any previous study.   
However, like Ferrer and Riddell (2008), who report that variations of their sample 
restrictions have little effect on the statistical results, we find that similar changes in the cut-
offs have little effect on the material findings. 
  The variables used in this study are defined in Appendix A. There are three variables 
that are central to the analysis, earnings, years of schooling, and the required or usual level of 
schooling in each occupation, and some comment on these is in order.  Earnings are the sum 
of wage and salary earnings.
12  The years of schooling variable is based on Ferrer and Riddell 
(2008), and is defined as the sum of years of schooling completed in primary and secondary 
school, in university, and in post-secondary institutions other than universities. We 
experimented with alternative definitions, formed using years of schooling equivalents for the 
highest level of schooling completed, and found that this was of little consequence for the 
analysis. The required or usual level of schooling is derived using a Realized Matches 
procedure. It is given as the mean level of schooling of all workers, male or female, in each 
occupation.  Previous analyses (e.g.¸ Hartog, 2000; Chiswick and Miller, 2008; Chiswick and 
Miller, 2009) have demonstrated that the material findings from application of the ORU 
specification of the earnings function are not sensitive to the measurement of the reference or 
usual level of schooling in the respondent’s occupation. 
                                                 
11 Ferrer and Riddell (2008) use a 0.25 sampling fraction.  Baker and Benjamin (1994) use a 
1 in 6 random sample for the native born other than for blacks (for whom all records were 
used). 
 
12 Self-employment earnings are included for those who worked mainly as wage and salary 
earners.  Self-employment earnings, however, account for only 1 percent of total earnings in 
the sample under study. 
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.   
III.       STATISTICAL ANALYSIS 
(a)        Aggregate-Level Regression Analyses 
Table 2 lists selected estimates of the conventional (column (i)) and ORU (column 
(ii)) versions of the earnings equations for males. It also includes the mean and standard 
deviation of the selected regressors. The estimates on the left-hand side are for the native 
born, and those on the right-hand side are for the foreign born. Table 3, which has a structure 
identical to that of Table 2, is for females. The full sets of results are presented in Appendix 
B, Tables B.1 and B.2. 
According to Table 2, column (i), the return to an additional year of schooling for the 
native born is 7.7 percent. The comparable rate of return for the foreign born is 1.6 
percentage points lower, at 6.1 percent. This magnitude of difference in payoffs to schooling 
between the native born and the immigrants is consistent with the studies by Baker and 
Benjamin (1994) and Ferrer and Riddell (2008). Among females (Table 4, column (i)), the 
payoff to schooling is 10.2 percent for the native born, and 6.9 percent for the foreign born.  
The wider gap is the payoffs to schooling between the native born and foreign born for 
females (3.3 percentage points) than for males (1.6 percentage points) is consistent with the 
findings reported by Ferrer and Riddell (2008). 
Among males, the return to the usual or reference years of education for the native 
born is 12.3 percent (see Table 2, column (ii)), which is almost five percentage points higher 
than the return to actual years of schooling. It is higher because the return captures two 
factors: the possession of an additional year of schooling within one’s occupation, and 
mobility to an occupation where the additional year of schooling can be used effectively.  
The return to the reference years of education for foreign-born males is 14.5 percent. 
The difference between returns to the actual years of schooling and required schooling is 
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greater among the foreign born (8.4 percentage points) than the native born (4.6 percentage 
points). This implies that labour market matching is more important to earnings 
determination for the foreign born than it is for the native born. This pattern is also a feature 
of the US labour market (Chiswick and Miller, 2008).   
The return to reference years of schooling is higher for females than for males, for 
both the native born (17.4 percent for females compared to 12.3 percent for males) and 
foreign born (16.0 percent for females compared to 14.5 percent for males). The increments 
in earnings associated with correctly matched schooling were greater for females than for 
males in many of the studies summarised by Hartog (2000). 
An additional year of surplus schooling is associated with 5.5 percent higher earnings 
for native-born males and 3.5 percent higher earnings for foreign-born males. Thus, the 
returns associated with over-education are only 25 percent (foreign born) to 45 percent 
(native born) of the returns associated with correctly matched schooling.  Among females, the 
payoff to surplus schooling for the native born, at 7.4 percent, is 43 percent of the payoff to 
correctly matched schooling (17.4 percent). The payoff to surplus schooling for foreign-born 
females, at 3.8 percent, is 24 percent of the payoff to correctly matched schooling (16.0 
percent). These relativities are broadly the same as for the male labour market.  Moreover, the 
fact that years of surplus schooling attract a relatively low return for the foreign born mirrors 
findings for the US labour market. This feature of the returns to surplus education is likely to 
reflect the less-than-perfect international transferability of schooling acquired abroad. It could 
also, however, reflect unmeasured quality differences in schooling acquired in Canada and in 
other countries.   
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Table 2 
 
Selected Estimates of Conventional and ORU Earnings Equations, Adult Males in Paid 
Employment, Canada, 2001 Census
(a) 
 
  Native Born  Foreign Born 









































Yes Yes  -  Yes Yes  - 
2
R  
0.102 0.111  -  0.109 0.129  - 
Sample Size  25,852  25,852  25,852  24,690  24,690  24,690 
Notes:  (a) Heteroscedasticity consistent “t” statistics in parentheses. 
(b) Computed using the Realised Matches procedure as the reference level of schooling. 
(c) Variable not entered into specification. 
(d) Other control variables are years of potential labour market experience and its square, weeks 
worked, married, resident of Census Metropolitan Area, fluent in English or French, province of 
residence, and for the foreign born, duration of residence in Canada and its square and citizenship 
status. 
  Dependent variable:  Natural logarithm of earnings in 2000. 
Source: 2001 Canadian Census PUMS. 
Table 3 
 
Selected Estimates of Conventional and ORU Earnings Equations, Adult Females in Paid 
Employment, Canada, 2001 Census
(a) 
 
  Native Born  Foreign Born 









































Yes Yes  -  Yes Yes  - 
2
R  
0.116 0.135  -  0.102 0.126  - 
Sample Size  19,291  19,291  19,291  18,807  18,807  18,807 
Notes:    See Table 2. 
Source:  2001 Canadian Census PUMS. 
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Years of under-education are associated with lower earnings, compared to workers in 
the same occupation who have the usual level of schooling for that occupation. The earnings 
penalty for under-education is 6.1 percent for native-born males, and 3.1 percent for foreign-
born males.  It is 6.8 percent for native-born females, and 4.0 percent for foreign-born 
females. The smaller (in absolute value) earnings penalty associated with years of under-
education for the foreign born than for the native born is similar to the way earnings are 
structured in the US labour market. Chiswick and Miller (2008) argue that this is likely to be 
a reflection of the foreign born at lower levels of schooling possessing greater levels of 
unobservables that are positively associated with earnings, and that this can be linked to 
immigrant self-selection. 
Thus, the Canadian and US labour markets exhibit similar reward/penalty systems in 
terms of payoffs to correctly matched and mismatched educational attainment. While the 
magnitude of the payoffs vary between the two countries, as indeed is also the case for the 
return to actual years of schooling, there is no conflict in terms of the overall patterns in the 
empirical findings.  
 
(b)        Aggregate-Level Decompositions 
Tables 4 (males) and 5 (females) report the results of the decomposition of the gap in 
the returns to education between native-born and foreign-born workers.  
The payoff to education for native-born males computed from the means of the 
predicted earnings at each level of schooling is 7.6 percent. For foreign-born males the 
implied payoff to schooling is 6.0 percent.  
If it is assumed that the effects on earnings of the ORU variables are the same for the 
foreign born as they are for the native born, then the payoff to schooling for the foreign born 
would increase by 1.4 percentage points, to 7.4 percent, among males, and it would increase 
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by 2.7 percentage points, to 9.5 percent, among females.  These changes represent 88 percent 
of the gap in the payoff to schooling for the two birthplace groups in the case of males, and 
84 percent of the gap in the case of females. For males in the US labour market, Chiswick 
and Miller’s (2008) calculations show that this adjustment accounts for 62 percent of the 




Implied Payoffs to Schooling, Adjusting for Effects of ORU Variables, Canada, Males 
 
  % Payoff 
Native-born males  7.6 
Foreign-born males   
- no adjustment  6.0 
a)  assuming same earnings effects to reference education, 
under-education and over-education as native-born males 
b)  as for (a) but also same levels of reference education, 
under-education and over-education within each schooling 
category as native-born males 
c)  as for (b) but also assuming same distribution across 














Implied Payoffs to Schooling, Adjusting for Effects of ORU Variables, Canada, Females 
 
  % Payoff 
Native-born females  10.0 
Foreign-born females   
- no adjustment  6.8 
a)  assuming same earnings effects to reference education, 
under-education and over-education as native-born 
females 
b)  as for (a) but also same levels of reference education, 
under-education and over-education within each 
schooling category as native-born females 
c)  as for (c) but also assuming same distribution across 










Source: Authors’ calculations. 
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The further adjustment for the mean levels of the ORU variables (i.e., equation (5)) 
results in only a minor upward change of 0.1 percentage point in the payoff to schooling for 
both foreign-born males and foreign-born females in the Canadian labour market.  This 
mirrors the minor 0.1 percentage point change reported by Chiswick and Miller (2008) for 
the US labour market, and it follows from the broad similarity in the distributions of the 
native born and the foreign born across the educational match/mismatch categories at each 
level of schooling. 
Finally, the adjustment for the different distributions of the foreign born and native 
born across schooling categories results in a further, very small, increase in the payoff to 
schooling for the foreign-born men  (by 0.1 percentage point) and a somewhat larger amount 
(by 0.4 percentage point) for females.  These changes contrast with the 1.9 percentage points 
effect associated with this adjustment in the US (see Table 1).  Unlike the US, Canada does 
not have a high representation of very low-educated immigrants, and it is this absence that 
accounts for this difference.
13 
These analyses suggest, therefore, that it is the earnings effects associated with the 
ORU variables that have the greatest impact on the differences between the payoffs to actual 
years of schooling received by immigrants and the native born.  Given this, the calculations 
were repeated changing the three earnings effects (to reference levels of education, years of 
under-education and years of over-education) one at a time. These adjustments showed 
slightly different patterns for men and women, owing to the return to reference years of 
schooling being higher for foreign-born men than for native-born men, and lower for foreign-
born women than for native-born women. Thus, adjustment for the payoffs to reference years 
of schooling is actually associated with a widening of the gap in the payoffs to actual years of 
                                                 
13 Antecol, Cobb-Clark and Trejo (2003) have drawn attention to the importance in the US of 
Latin American immigrants, especially those from Mexico, with low schooling when making 
comparisons between the US and Canada. 
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schooling by 0.5 percentage point for males, and a narrowing of this gap by 0.3 percentage 
point for females (see Appendix Tables B.3 and B.4). Adjustment for the earnings effects of 
under-education was associated with a narrowing of the gap in the payoffs to schooling by 
1.2 percentage points for males and by 1.3 percentage points for females. Adjustment for the 
earnings effects of over-education was associated with a narrowing of the gap in the returns 
to schooling by 0.7 percentage points for males and by 1.1 percentage points for females.  
Hence, both the earnings effects of over-education and under-education contribute to the 
differential in the payoffs to schooling for immigrants and the native born in Canada, though 
under-education is slightly more important in this regard.  This contrasts with the situation in 
the US, were the under-education phenomenon was much more important (Chiswick and 
Miller, 2008). 
The potential impact of path dependence was examined by repeating the calculations 
in Tables 4 and 5 by first standardising for the mean values of the ORU variables (i.e., the 
adjustment outlined in equation 5) and then standardising for the coefficients of the ORU 
model (i.e., the adjustment outlined in equation 4). This sensitivity test revealed that path 
dependence is not an issue. 
A second type of path dependence involves the order in which the ORU coefficients 
are used to examine their relative importance.  In the examination discussed above, the order 
of replacement was “R”, “U” and then “O”. Reversing this order has little material impact on 
the findings.  Detailed calculations are presented in Appendix B, Tables B.5 and B.6.
14 
                                                 
14 When the gender difference in the payoffs to schooling is examined using this 
decomposition, the results are as follows. Among the native born, of the 2.4 percentage point 
gap in the payoffs, fully 96 percent is linked to differences in estimated coefficients, and of 
this amount, 61 percent is due to differences in the payoffs to reference levels of schooling, 
13 percent to differences in the payoffs to under-education and 26 percent due to differences 
in the payoffs to over-education.  In the case of the foreign born, all of the 0.8 percentage 
point gap in the payoffs to schooling is due to differences in estimated coefficients, with the 
reference and under-education variables making approximately equal contributions in this 
regard. 
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Chiswick and Miller (2008) associated the smaller payoff to over-education for 
immigrants than for the native born with the less-than-perfect international transferability of 
schooling acquired abroad. They associate the smaller (in absolute value) earnings effect of 
under-education for immigrants than for the native born to favourable selection in migration 
that results in immigrants with low levels of schooling obtaining jobs for which their paper 
qualifications suggest they are under-qualified.  This self-selection in migration will be more 
intense among the less-well educated (where under-education is a characteristic) where there 
are fixed costs of migration (Chiswick, 1999). Thus, within this framework, the 
decomposition results reported in Tables 4 and 5 suggest that both the less-than-perfect 
international transferability of human capital and self-selection in migration contribute to the 
relatively low payoff to schooling for the foreign born in the Canadian labour market. This is 
the case for both males and females. 
 
(c)        Analyses by Age at Migration 
The variables on date of birth and year of migration in the 2001 Census of Canada, 
together with an estimated month of migration, permit the computation of the age at 
migration. In the PUMS file, age at migration is provided in broad bands: 0-4 years, 5-12 
years, 13-19 years and then in 5-year bands to age 55-59. The upper category is 60 years and 
over.  
Immigrants who arrived as children, and hence completed all or some of their 
schooling in Canada, and those who arrived as adults, and hence would not usually have 
undertaken any of their schooling in Canada, can be categorised in various ways using this 
information. For example, child immigrants might be categorised as those who arrived before 
they turned 12. Adult immigrants might be those who arrived at age 20 or more.  Ferrer and 
Riddell (2008) used arrival in Canada before age 20 to define a “youth” sample, and arrival at 
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or after age 20 and after age 34 as alternative definitions of adult samples. They note that 
these separations “imperfectly control for Canadian acquired education” (Ferrer and Riddell, 
2008, p.196).   
The current analysis also employs alternative definitions of “adult” and “youth” 
immigrants.
15  Adult is defined using age 20 or more, 25 or more, 30 or more and 35 or more 
as the lower threshold age at migration. Youth/child at migration is defined using age 19 or 
younger, and age 12 or younger as the upper threshold.  Selected results from the ORU and 
conventional models of earnings determination using these alternatives are presented in Table 
6 for males and in Table 7 for females. These tables also include, for comparison purposes, 
the earlier results for the native born and total foreign born in the final two rows. 
Table 6 
Selected Estimates of Conventional and ORU Models of Earnings by 
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Adult Immigrants        




































Total Foreign   




















2 is for the ORU model.  See Notes to Table 2. 
Source: 2001 Canadian Census PUMS. 
                                                 
15 The information in the PUMS on age and year of arrival could be used to construct an 
alternative age at arrival variable that has more categories. We use the Census provided 
derived variable to assist replication by other researchers of the results presented in this 
section.  
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The first column of results for males and females in Tables 6 and 7, respectively, is 
for years of actual education. It is seen that the payoff to actual years of education falls with 
an older age at migration.  That is, as one moves down the column, from the foreign born 
who are highly likely to have undertaken all or most of their schooling in Canada, to samples 
that also include some foreign born who may have undertaken all or most of their schooling 
abroad, to samples that will largely comprise the foreign born who completed all their 
schooling abroad, the coefficient on actual years of schooling falls.  Thus, when the sample is 
restricted to immigrants who arrived in Canada before they turned 13 years of age, the payoff 
to years of schooling is 6.8 percent among males, and 8.4 percent among females.  These 
payoffs compare with the payoffs of 7.7 percent (males) and 10.2 percent (females) for the 
native born, and 6.1 percent (males) and 6.9 percent (females) for the total foreign-born 
sample. When the sample is restricted to immigrants who arrived in Canada after age 34, 
however, the payoff to actual years of schooling is the much lower, 4.2 percent for males and 
4.5 percent for females. Clearly age at migration matters to the payoff to schooling, and the 
impact is in the expected direction (see Friedberg, 2000), with child immigrants having a 
payoff to schooling that is much more like that of the native born than is the case for adult 
immigrants.
16 
  The next three columns in Tables 6 and 7 are from the ORU specification of the 
earnings equation. The general conclusion that can be drawn from these results mirrors that 
established for the years of actual education variable: the payoffs to the ORU variables for 
child immigrants are closer to those for the native born than are the respective estimates for 
adult immigrants. For example, among males, when the sample is restricted to immigrants 
who arrived in Canada before they turned 13 years of age, the payoff to usual years of 
schooling is 12.9 percent, which is similar to the 12.3 percent payoff for the native born.  
                                                 
16 Similar findings are reported by Schaafsma and Sweetman (2001, p.1093) when they focus 
on the returns of schooling by age-at-arrival category. 
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Among females, the payoff to usual years of schooling for this group of child immigrants is 




Selected Estimates of Conventional and ORU Models of Earnings by 
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2 is for the ORU model.  See Notes to Table 2. 
Source: 2001 Canadian Census PUMS. 
. 
 
  There are two features of the estimates of the effects on earnings of over-education 
and under-education that should be noted. 
First, among both males and females, the payoff to years of over-education is 
negligible among the group of adult immigrants with the highest threshold age at migration. 
Thus, the group assumed to have the greatest component of their schooling acquired abroad 
has the smallest payoff to surplus schooling. This adds to the suggestion that the smaller 
payoff to years of over-education for the foreign born than for the native born is due to the 
less-than-perfect international transferability of schooling acquired abroad. 
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  Second, the negative earnings effect of years of under-education is more pronounced 
among child immigrants than it is among adult immigrants.  Indeed, among immigrants who 
were at least 35 years of age when they arrived in Canada, the effect of years of under-
education on earnings is negligible. This means that these immigrants have about the same 
earnings as their better-educated counterparts who work in the same occupation.  As such, it 
is presumed that they have relatively higher endowments of unobservables that are favourable 
to earnings determination in Canada. According to the Chiswick and Miller (2008) model, 
this implies that adult immigrants to Canada are more intensely favourably selected for 
immigration than child immigrants—who presumably were tied movers. 
  Attention is now turned to the decomposition of the difference between the payoffs to 
schooling for adult and child immigrants and the native born. Results of the decompositions 




Decomposition of Immigrant/Native-Born Difference in Payoff to Education by 










































































Child Immigrants          
≤ Age 12  7.6  6.6  6.4  7.0  7.6  7.6  7.6 
≤ Age 19  7.6  6.5  6.1  6.9  7.6  7.5  7.6 
Adult Immigrants           
≥ Age 20  7.6  5.6  5.0  6.5  7.4  7.4  7.6 
≥ Age 25  7.6  5.5  4.8  6.6  7.4  7.5  7.6 
≥ Age 30  7.6  4.9  4.1  6.4  7.3  7.5  7.6 


















Source: Authors’ calculations. 
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Table 9 
 
Decomposition of Immigrant/Native-Born Difference in Payoff to Education by 










































































Child Immigrants          
≤ Age 12  10.0  8.2  8.2  8.4  9.6  9.9  10.0 
≤ Age 19  10.0  8.1  8.2  9.0  9.6  9.7  10.0 
Adult Immigrants          
≥ Age 20  10.0  6.3  6.7  8.1  9.5  9.5  10.0 
≥ Age 25  10.0  6.2  6.7  8.0  9.4  9.5  10.0 
≥ Age 30  10.0  5.6  6.2  8.0  9.3  9.4  10.0 


















Source: Authors’ calculations. 
  
For each age-at-arrival group, it is quite clear that essentially all of the difference in 
the payoffs to schooling for that group and the native born is due to the different estimated 
earnings effects associated with the ORU variables (column (v)).  The effects of the 
adjustment for the means of the ORU variables (column (vi)) are inconsequential in each 
case, including the decomposition undertaken for adult immigrants.  There is, therefore, no 
evidence that child immigrants have a better “match” in the labour market, at least from the 
perspective of the impact on earnings. 
When the analyses are repeated replacing the estimated coefficients on the ORU 
variables for the foreign born age-at-arrival groups one at a time, three patterns emerge. 
First, adjustment for the earnings effects associated with the reference levels of 
schooling (“R”, see column (iii)) results is a modest decline in the implied payoff to 
schooling for all groups of foreign-born males and a modest increase in the implied payoff to 
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schooling for all groups of foreign-born females.  These changes are in line with the 
aggregate-level results. 
Second, the effects of the additional adjustment for the earnings effects of 
undereducation (“U”, see column (iv)) are more pronounced among adult immigrants than 
they are among child immigrants.  As argued above, child immigrants will comprise tied 
movers, among whom the effects of favourable selection should be less intense. 
Third, the effect of the further adjustment for overeducation (“O”, see column (v)) is 
also more pronounced among adult immigrants than it is among child immigrants. As adult 
immigrants will have acquired more of their schooling abroad than child immigrants, and 
hence the effects of limitations on the international transferability of human capital should be 
more intense for adult than for child immigrants, this pattern of effects is intuitively 
reasonable. 
 
(d)        Analyses by Country of Origin 
  The major immigrant groups that can be distinguished using the 2001 Census of 
Canada PUMS are: (a) US; (b) UK; (c) Other Europe; (d) Asia; and (e) Other countries.
17  
The conventional and ORU models of earnings determination were estimated for each of 
these groups, and the decomposition undertaken of the difference between the return to 
schooling for each birthplace group and the native born. Selected regression estimates are 
presented in Table 10 (males) and Table 11 (females). 
The results for each of the major birthplace groups largely mirror the findings for the 
total foreign-born sample.  Thus, the payoff to actual years of schooling for the foreign born 
                                                 
17 The Census birthplace variable has categories for the following foreign birthplaces: (i) US; 
(ii) UK; (iii) Germany; (iv) Netherlands; (v) Other European Countries;  (vi) Asia; and (vii) 
Other countries and regions.   
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in each country group is less than that for the native born. For each country group other than 
Asia, the payoff to actual schooling for females exceeds the payoff for males. 
Table 10 
 
Selected Estimates of Conventional and ORU Models of Earnings by 
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2 is for the ORU model.  See Notes to Table 2. 




Selected Estimates of Conventional and ORU Models of Earnings by 
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2 is for the ORU model. See Notes to Table 2. 
Source: 2001 Canadian Census PUMS. 
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The results of the decompositions of the difference between the payoff to schooling 
for each of these major birthplace groups and the native born are presented in Table 12 for 
males and Table 13 for females. 
Table 12 
 
Decomposition of Immigrant/Native-Born Difference in Payoff to Education by 


























US 7.6  6.1  8.2  7.8  7.6 
UK 7.6  5.7  7.4  7.8  7.6 
Other Europe  7.6  5.1  7.3  7.4  7.6 
Asia 7.6  6.1  7.4  7.5  7.6 


















Decomposition of Immigrant/Native-Born Difference in Payoff to Education by 


























US 10.0  8.7  10.0  10.0  10.0 
UK 10.0  7.3  9.7  10.0  10.0 
Other Europe  10.0  6.2  9.4  9.4  10.0 
Asia 10.0  5.7  9.4  9.5  10.0 













Source: Authors’ calculations. 
 
  Among males, for each birthplace group, the effects on earnings of years of over-
education, years of usual schooling and years of under-education have the same relativities to 
the respective estimates for the native born as were established in the aggregate-level 
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analysis.  With one exception, the same situation is observed in the analyses for females. The 
exception is the impact of years of under-education among female immigrants from the US. 
For this group, the estimated effect of years of under-education is -0.087, which compares 
with values of -0.040 for the total foreign born, and -0.068 for the native born. This means 
that this group of under-educated, and presumably low-educated, female immigrants do not 
do as well as otherwise comparable native-born workers with whom they have an occupation 
in common.  From the perspective of the selectivity in migration hypothesis, this suggests 
that low-educated females from neighbouring US are less intensely selected for immigration 
than the typical immigrant, and, indeed, possess fewer unobserved skills than the typical 
native-born person.  In other words, low-educated female immigrants from the US are 
characterised by less-positive or negative selection in immigration. This could arise where 
they have a disproportionately high propensity to be tied movers.
18  
The decompositions disaggregated by birthplace have the same general features as the 
aggregate-level decompositions. Thus, most of the differences in the payoffs to schooling for 
immigrants from a particular birthplace and the native born is linked to differences in the 
payoffs of the ORU variables—indeed, standardising for these effects results in an over-
adjustment in the case of male immigrants from the US.
19  This is offset by a downward 
effect of the adjustment for the means of the ORU variables, implying that male immigrants 
from the US are less likely to be incorrectly matched to the educational requirements of their 
jobs at a given level of schooling, presumably because the US and Canada are so similar in 
                                                 
18 Of the married female immigrants to Canada born in the US, the spouse’s country of birth 
was 74 percent in Canada, 13 percent in the United States, 8 percent in Europe, 2 percent in 
Asia, and 3 percent all other places. 
 
19 Tests were conducted to determine whether US born men living in Canada in 2001 who 
immigrated at ages 18 to 26 years during the Vietnam War era had earnings significantly 
different from those of other male immigrants from the US.  The tests were inconclusive, 
perhaps because of the small sample size of those young men who came to the US at this time 
and remained in Canada. 
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institutions and incomes.
20 This overall impression of similarity, in the face of minimal 
variation in the payoff to schooling across the birthplace groups, suggests that the results of 
the decomposition analysis are robust.  
 
V.         US-CANADA COMPARIONS 
  Finally, it is useful to draw explicit comparisons between the US and Canadian labour 
markets.  These comparisons are restricted to males (owing to the focus in the comparison 
literature), and limited to the findings from application of the decomposition methodology 
that is the novel contribution of this study. Table 14 lists relevant data.  
  The first feature of Table 14 is that schooling is associated with a higher payoff for 
the native born in the US (10.5 percent) than for the native born in Canada (7.6 percent).  In 
contrast, the payoff to schooling for the foreign born in the US, at 5.3 percent, is less than the 
payoff for the foreign born in Canada (6.0 percent).  However, if the focus in the analyses for 
the US is restricted to immigrants from the developed countries—to make allowance for the 
Hispanic effect (see Antecol et al., 2003)—the foreign born have a higher payoff to schooling 
in the US than in Canada. 
  For both the US and Canada, adjustment for differences in means of the ORU 
variables at each level of actual schooling has little effect on the implied payoff to schooling. 
Hence, the first main difference in the results of the decomposition is associated with the fact 
that in the US, but not in Canada, adjustment for the different distributions of immigrants and 
the native born across the education categories matters.   Consequently, whereas in Canada 
virtually all of the difference in the payoff to schooling for immigrants and the native born is 
linked to differences in the estimated effects of the ORU variables, in the US only 62 percent 
                                                 
20 Study of male immigrants from Canada in the US shows that the only adjustment that 
matters is a slight 0.6 percentage point effect for the distribution across schooling categories 
(Chiswick and Miller, 2008). 
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of the gap in the payoffs to schooling is due to this source. In the case of developed countries 
in the US, the figure is 76 percent: for less-developed countries it is 62 percent. 
 
Table 14 
Cross-Country Comparison of Decomposition of Immigrant/Native-Born Difference in 


























Canada 7.6  6.0  7.4  7.5  7.6 
  Canada-Developed  7.6  5.7  7.4  7.5  7.6 
   Canada-LDC  7.6  6.3  7.4  7.5  7.6 
US 10.5  5.3  8.5  8.6  10.5 
  US-Developed  10.5  7.1  9.7  9.9  10.5 
  US-LDC  10.5  4.7  8.3  8.5  10.5 
Note:  Developed in Canada covers the US, UK, Netherlands, Germany and Other Europe. 
Source: Table 4 of this paper and Tables 6 and 8 of Chiswick and Miller (2008). 
 
The second main difference arises when the effects on earnings of the ORU variables 
are considered one at a time.  As noted in the previous section, adjustment for the earnings 
effects of under-education in Canada is associated with a narrowing of the gap in the payoffs 
to schooling by 1.2 percentage points for males and adjustment for the earnings effects of 
over-education is associated with a narrowing of the male gap in the returns to schooling by 
0.7 percentage points (a ratio of effects of 1.7, showing that under-education is more 
important in this regard).  This compares with the situation in the US, where the under-
education phenomenon was much more important, accounting for 2.0 percentage points of 
the total coefficients effect compared to the 0.2 percentage point effect for over-education (a 
ratio of effects of 10) (Chiswick and Miller, 2008). The implication is that the US labour 
market is characterised by a more intense favourable selection among the large number of 
low-skilled immigrants compared to Canada, which has few very low-skilled immigrants. 
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VI.       CONCLUSION 
  This paper has examined the reasons for the lower payoff to schooling for the foreign 
born in the Canadian labour market among both males and females. It applies the 
decomposition developed by Chiswick and Miller (2008) to assess the determinants of the 
relative contributions to this low payoff of over-education among the foreign born (which is 
linked to less-than-perfect international transferability of human capital) and under-education 
among this group (which is linked to favourable selection in immigration).  The results show 
that while both over-education and under-education contribute to the lower payoff to 
schooling for the foreign born, it is the latter labour market phenomenon that is more 
important.  However, under-education in the Canadian labour market is far less important 
than it is in the US. 
  The low payoff to immigrants’ schooling should not necessarily be seen as a matter of 
concern.  The framework used here suggests that only part of this apparent immigrant 
“disadvantage” is related to a potential labour market problem. This is the part linked to over-
education, the less-than-perfect international transferability of human capital or the non-
recognition of foreign educational credentials. The part that is associated with under-
education is in fact linked to immigrants doing better than what might be expected, given 
their level of schooling.  As such, rather than being linked to disadvantage, this component of 
the lower payoff to schooling for immigrants is linked to superior labour market outcomes, 
particularly among the less-well educated.   
The role of over-education needs further investigation. This investigation needs to 
ascertain whether this is simply the result of the less-than-perfect international transferability 
of immigrants’ human capital that was emphasized in the early writings of Chiswick 
(1978)(1979), or due to quality differences in schooling undertaken in Canada and schooling 
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undertaken abroad.
21 It might also result from barriers to the full recognition of foreign 
educational credentials due to occupational licensing, cultural differences, employer 
discrimination or other factors.  Policy interventions, including retraining or retooling 
programs, as well as efforts to increase information about foreign credentials, and combating 
discrimination, might be fruitful activities.  
                                                 
21 One approach would be to relate the estimates from the ORU model for various birthplace 
groups to characteristics of the immigrants’ countries of origin, such as the internationally 
standardized scores from the Programme for International Student Assessment (PISA). The 
limited detail on birthplace among the foreign born prevents pursuing this with the 2001 
Census data, but it would be possible with 2000 US Census data.  We are grateful to Charles 
Beach for this suggestion. 
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APPENDIX A 
 
DEFINITIONS OF VARIABLES 
 
The variables used in the statistical analyses are defined below.   
 
Data Source: 2001 Census of Canada, Public Use Microdata Sample, 2.7 percent sample of 
the foreign born, and 0.3 random sample of the native born. 
 
Definition of Population: Native-born and foreign-born men and women aged twenty-five to 
sixty-four who are classified as being in full-time, full-year paid employment, excluding the 
Maritime or Atlantic Provinces and those full-time who are self-employed. 
 
Dependent Variables   
Income in 2000  Natural logarithm of earnings in 2000, where earnings are defined 
as gross earnings from wages/salaries and self-employment 
income. 
Explanatory Variables   
Years of Education  This variable records the total years of full-time equivalent 
education.  It has been constructed from the Census data on the 
total years of schooling completed in primary and secondary 
school, in university, and in post-secondary institutions other than 
universities. Experimentation with alternative definitions, formed 
using years of schooling equivalents for the highest level of 
schooling completed, did not result in any major changes to the 
findings.  
Usual Level of 
Education 
This variable records the required years of education. It is the 
mean level of education in the worker’s occupation, based on the 
Realised Matches procedure. 
Years of Under-
education 
The under-education variable equals the difference between the 
years of education that are usual in the person’s occupation and 
their actual years of education where this computation is positive. 
Otherwise, it is set equal to zero. 
Years of Over-education  The over-education variable equals the difference between the 
person’s actual years of education and the years of education that 
are usual in their occupation where this computation is positive. 
Otherwise, it is set equal to zero. 
Weeks worked in 2000  This is a continuous variable for the numbers of weeks the 
individual worked in 2000. 
Experience  Age – Years of Education – 6. 
Metropolitan area  The location variable records residence in a metropolitan area. 
Province  Four dichotomous variables have been constructed to record 
different provinces and territories: Quebec, Ontario, Prairie, and 
British Columbia (the benchmark). Residents of the Atlantic 
provinces are excluded. 
Marital Status  This is a binary variable that distinguishes individuals who are 
married (equal to 1) from all other marital states. 




This is a dichotomous variable used to record whether the 
individual is fluent in English or French. 
Years Since Migration  This is computed from the year the foreign-born person arrived in 
Canada. 
Citizenship  This is a dichotomous variable set equal to one for foreign born 
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APPENDIX B 
Table B.1 




  Native Born  Foreign Born 

















































































































Fluent in Official 
Languages 

































































0.102 0.111  -  0.109 0.129  - 
Sample Size  25,852  25,852  25,852  24,690  24,690  24,690 
Notes:  (a) Heteroscedasticity consistent “t” statistics in parentheses. 
(b) Computed using the Realized Matches procedure as the reference level of schooling. 
(c) Variable not entered into specification. 
  Dependent variable:  Natural logarithm of earnings in 2000. 
Source: 2001 Canadian Census PUMS. 
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Table B.2 
 




  Native Born  Foreign Born 

















































































































Fluent in Official 
Languages 

































































0.116 0.135  -  0.102 0.126  - 
Sample Size  19,291  19,291  19,291  18,807  18,807  18,807 
Notes:  (a) Heteroscedasticity consistent “t” statistics in parentheses. 
(b) Computed using the Realized Matches procedure as the reference level of schooling. 
(c) Variable not entered into specification. 
  Dependent variable:  Natural logarithm of earnings in 2000. 
Source: 2001 Canadian Census PUMS. 
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Table B.3  
 
Implied Payoffs to Schooling, Adjusting for Effects of ORU Variables, Canada, Males 
 
  % Payoff 
Native-born males  7.6 
Foreign-born males   
- no adjustment  6.0 
a)  assuming same earnings effects to reference education 
      as native-born males 
b)  assuming same earnings effects to reference education 
and under-education as native-born males 
c)  assuming same earnings effects to reference education, 
under-education and over-education as native-born males 
d)  as for (c) but also same levels of reference education, 
under-education and over-education within each 
schooling category as native-born males 
e)  as for (e) but also assuming same distribution across 


















Implied Payoffs to Schooling, Adjusting for Effects of ORU Variables, Canada, Females 
 
  % Payoff 
Native-born females  10.0 
Foreign-born females   
- no adjustment  6.8 
a)  assuming same earnings effects to reference education as 
native-born females 
b)  assuming same earnings effects to reference education 
and under-education as native-born females 
c)  assuming same earnings effects to reference education, 
under-education and over-education as native-born 
females 
d)  as for (c) but also same levels of reference education, 
under-education and over-education within each 
schooling category as native-born females 
e)  as for (e) but also assuming same distribution across 
























Table B.5  
 
Implied Payoffs to Schooling, Adjusting for Effects of ORU Variables, Canada, Males 
 
  % Payoff 
Native-born males  7.6 
Foreign-born males   
- no adjustment  6.0 
a)  assuming same levels of reference education, under-
education and over-education within each schooling 
category as native-born males 
b)  as for (a) but also assuming same earnings effects to 
reference education, under-education and over-education 
as native-born males 
c)  as for (b) but also assuming same distribution across 















Implied Payoffs to Schooling, Adjusting for Effects of ORU Variables, Canada, Females 
 
  % Payoff 
Native-born females  10.0 
Foreign-born females   
- no adjustment  6.8 
a)  assuming same levels of reference education, under-
education and over-education within each schooling 
category as native-born females 
b)  as for (a) but also assuming same earnings effects to 
reference education, under-education and over-education 
as native-born females 
c)  as for (b) but also assuming same distribution across 











Source: Authors’ calculations. 
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Table B.7  
 
Implied Payoffs to Schooling, Adjusting for Effects of ORU Variables, Comparisons of 
Native-Born Females and Native-Born Males, Canada 
 
  % Payoff 
Native-born females  10.0 
Native-born males   
- no adjustment  7.6 
a)  assuming same earnings effects to reference education as 
native-born females 
b)  assuming same earnings effects to reference education 
and under-education as native-born females 
c)  assuming same earnings effects to reference education, 
under-education and over-education as native-born 
females 
d)  as for (c) but also same levels of reference education, 
under-education and over-education within each 
schooling category as for native-born females 
e)  as for (e) but also assuming same distribution across 


















Implied Payoffs to Schooling, Adjusting for Effects of ORU Variables, Comparisons of  
Foreign Born Females and Foreign Born Males, Canada 
 
  % Payoff 
Foreign-born females  6.8 
Foreign-born males   
- no adjustment  6.0 
a)  assuming same earnings effects to reference education as 
foreign-born females 
b)  assuming same earnings effects to reference education 
and under-education as foreign-born females 
c)  assuming same earnings effects to reference education, 
under-education and over-education as foreign-born 
females 
d)  as for (c) but also same levels of reference education, 
under-education and over-education within each 
schooling category as foreign-born females 
e)  as for (e) but also assuming same distribution across 













Source: Authors’ calculations. 
 